with low conscientiousness and high neuroticism (Nigg et al., 2002) or aspects thereof (e.g., harm avoidance; Müller et al., 2010) . In contrast, IMP-manifested as impatience, difficulty delaying responses, interrupting, and other externalizing symptoms-has been negatively related to agreeableness and conscientiousness (Loeber et al., 2001; Nigg et al., 2002; Parker, Majeski, & Collin, 2004; Whiteside & Lynam, 2001 ) and positively linked to neuroticism (Parker et al., 2004; Whiteside & Lynam, 2001) . Such studies illustrate the potentially meaningful relationship between normal personality and ADHD.
Researchers have investigated whether the symptoms of ADHD in childhood predispose individuals to later maladjustment. Prospective controlled follow-up studies have revealed that young adults with childhood ADHD have more impulsive personalities, more psychopathology, and worse general adaptation than did nondiagnosed peers (Fischer, Barkley, Smallish, & Fletcher, 2002 ). An abundant literature suggests that ADHD tends to co-occur with other specific psychological disorders that have been shown to relate to personality, including major depressive disorder (MDD; Kotov, Gamez, Schmidt, & Watson, 2010; McGough et al., 2005) , conduct disorder (CD; Forsman, Larsson, Andershed, & Lichtenstein, 2007; Murphy & Barkley, 1996) , anxiety disorders (Jacob et al., 2007; T. W. Miller, Nigg, & Faraone, 2007) , and various Axis II conditions (Blasé et al., 2009; Fischer et al., 2002) . While symptoms of ADHD and anxiety, particularly, overlap (e.g., chronic worry appearing as IA, nervousness as IMP), researchers contend that these disorders are linked in more fundamental ways, perhaps via shared underlying characteristics such as temperament (Jarrett & Ollendick, 2008) . Furthermore, hyperactive adults more frequently display signs of antisocial personality disorder (APD; Fischer et al., 2002 )-including perpetrating domestic (Wymbs et al., 2011) abuse, increased sensitivity to rewards, and low tolerance for boredom (Gomez & Corr, 2010 )-compared with individuals without elevated hyperactivity (Blasé et al., 2009) . Several other studies indicated that ADHD is associated with risk for Axis II personality disorders (Fischer et al., 2002; T. W. Miller et al., 2007) . Overall, these findings suggest that ADHD is associated with personality dimensions that could be construed as "dysfunctional" or "disordered" (i.e., associated with impairment when present at above-average levels) as manifested by tendencies to engage in risky, antisocial, addictive, or neurotic behaviors.
Unfortunately, few studies have examined how the independent ADHD-IA and ADHD-IMP symptoms are associated with such disordered adult personality. Furthermore, no published research has examined how IA and IMP might be differentially associated with personality and mental health constructs from the Millon Clinical Multiaxial Inventory (MCMI-III; Millon, 1994) . Existent research includes one study that revealed the ADHD-combined type (ADHD-C; i.e., elevated hyperactivity-impulsivity and IA) to be associated with externalizing disorders more than ADHD-predominantly IA type (ADHD-IA), suggesting that the presence of IMP elevates risk for dysfunctional personality (T. W. Miller et al., 2007) . Significant differences in impairment between adults with ADHD-IA and ADHD-C have also emerged, mostly in social functioning (Baumgaertel, Wolraich, & Dietrich, 1995; Canu & Carlson, 2003; Knouse et al., 2008) , which could be also related to diverging personality styles.
The purpose of the present study is to expand on the existing literature regarding how distinct features of ADHD-IA and IMP-are differentially related to normal and disordered personality traits in young adults. The latter used here are scales of the MCMI-III, which, as noted above, have not previously been examined in this way in the published literature. Existent studies examining the association of ADHD to MCMI-III traits are limited by reliance on global (vs. IA-and IMP-specific) ADHD measures or incarcerated samples (Gudjonsson, Wells, & Young, 2011; May & Bos, 2000; Young et al., 2009) . Normal personality was tapped by dimensions of the Revised NEO Personality Inventory (NEO-PI-R; Costa & McCrae, 1992) . Although the NEO-PI-R's association with ADHD traits has been previously investigated, empirical studies in this area are still quite limited in number. The current study therefore seeks to provide support for that limited base of knowledge by seeking to replicate previously noted associations. In this study, IMP is distinguished from hyperactivity because purely hyperactive ADHD symptoms tend to attenuate in late adolescence and adulthood (APA, 2000) . Furthermore, IMP is measured in this study using the Conners' Adult ADHD Rating Scale (CAARS; Conners, Erhardt, & Sparrow, 1999 ) measure, which is derived from factor analysis of adult-related ADHD symptoms and combines behavioral and emotional disinhibition. This, thereby, also extends the literature by examining whether prior associations between ADHD DSM-IV-TR hyperactive-impulsive symptoms (derived from child samples; Lahey et al., 1994) and personality traits hold true with this adult-indexed IMP measure. NEO-PI-R and MCMI-III scales were chosen for analyses based on theoretical and empirical (i.e., consistent prior associations with ADHD traits) grounds and to minimize redundancy and inflation of error with highly related measures (e.g., including MCMI-III Antisocial scale, omitting Aggressive scale, r = .7 in this sample).
Past research suggests that IMP may be more strongly related to behavioral problems and psychopathology than may IA (Baumgaertel et al., 1995) . IMP, consequently, is expected to be more frequently associated with personality traits in this study. In keeping with the converging literature base, it was expected that IA and IMP would be positively associated with neuroticism and negatively so with conscientiousness (Nigg et al., 2002; Whiteside & Lynam, 2001) , and that IMP would be negatively related to agreeableness (Nigg et al., 2002; Parker et al., 2004) . In addition, IMP was expected to be positively correlated with antisocial personality patterns (Fischer et al., 2002) . IA and IMP were expected to positively associate with MDD, alcohol dependence, and drug dependence (Blasé et al., 2009; Kotov et al., 2010) . Other specific hypotheses were not made.
Method Participants
Students at a midsized public university in the southeastern United States (N = 170) participated for course credit. Data from 130 students (64% female; M, SD age = 18.76, 1.46; 92.3% Caucasian) were used, with exclusions determined by incomplete or invalid responding. Seven participants reported preexisting ADHD; 13 reported other psychological diagnoses (learning disability n = 9, MDD n = 2, anxiety disorder n = 2), which was not considered an exclusion 360
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criteria. Gender differences were noted on inattention (M, SD: male = 14.13, 4.99; female = 10.79, 5.25), F (1, 128) = 13.73, p < .001, and impulsivity (M, SD: male = 12.18, 5.19; female = 9.83, 5.05), F (1, 128) = 6.85, p = .01; gender was thereby included as a predictor in analyses.
Measures
CAARS. This measure uses a 4-point Likert-type format to assess extent of ADHD-related issues in the past 6 months. The scales that are currently used (12 items apiece) are Inattention/Memory Problems (IA; r with DSM-IV-TR Inattentive Symptoms scale in this sample = .83) and Impulsivity/Emotional Lability (IMP; r with DSM-IV-TR impulsivity criteria items = .62). Discriminant validity for the CAARS (Conners et al., 1999) has been previously demonstrated in comparison with DSM-IV-TR ADHD diagnoses, and it has good test-retest (r = .90, .88) reliability in 18-to 29-year-olds; internal consistency in our sample was satisfactory (see Table 1 ).
NEO-PI-R. This 240-item self-report assesses adult Five Factor personality (Costa & McCrae, 1992) ; as noted earlier, the Neuroticism, Agreeableness, and Conscientiousness scales are the focus of this study. The NEO-PI-R has excellent psychometric characteristics, including internal consistency and construct validity with other Big Five measures (Costa & McCrae, 1992) . Internal consistency in the current sample was excellent (see Table 1 ).
MCMI-III. The MCMI-III assesses emotional and personality functioning (Millon, 1994) using 175 true/false items. Personality Patterns (Antisocial, Compulsive, Self-Defeating), Clinical Syndromes (Anxious, Bipolar, Alcohol Dependence, Note: BR = base rate; CAARS = Conners' Adult ADHD Rating Scale; NEO-PI-R = Revised NEO Personality Inventory; MCMI = Millon Clinical Multiaxial Inventory.
a T-scores are reported for CAARS and NEO-PI-R; base rate (BR) scores are reported for MCMI-III. b Presence of a "trait" (Millon, 1994) .
Drug Dependence), and Severe Syndromes (MDD) scales, which range from 15 to 20 items apiece, were considered. Base rate scores of 75 to 84 indicate a "trait" or "syndrome," and those above 84 characterize "disorders" or "prominent syndromes." Short-term (≤2 weeks) test-retest reliability for included scales ranges from .84 to .96. Internal reliability in our sample was adequate (see Table 1 ).
Procedure
Participants volunteered to participate in the study based on advertisement within the pool of students eligible to earn research credit for psychology classes. They completed procedures in a classroom in groups of 15 to 20, facilitated by the first author and an assistant. Each data-collection session took 1 to 1.5 hr to complete, and this took place outside of normal class time. After giving written informed consent, participants completed the questionnaires, which were partially counterbalanced. Participants were debriefed on completion; counseling referrals were given to all with elevated MCMI-III Clinical Syndrome Scale scores, or other significant symptoms of depression or suicidality. The Institutional Review Board of the host university approved all study procedures.
Results
Examination of the sample's descriptive data across CAARS, MCMI-III, and NEO-PI-R indicated that the sample range was sufficient to facilitate regression analyses (see Table 1 ). Zero-order correlations between all variables of interest are noted in Table 2 . A total of 11 planned multiple regressions were completed; each included gender (0 = male, 1 = female), IA, and IMP as simultaneously entered predictors and one MCMI-III or NEO-PI-R scale as the dependent variable. A relatively conservative statistical threshold (p ≤ .01) was used to evaluate the significance of F, R 2 , and standardized beta weight (β) statistics, to help correct for inflated alpha due to multiple comparisons. Gender × ADHD-IMP and ADHD-IA trait interactions were calculated, yet yielded no statistically significant ΔR 2 with both interaction terms entered in a second block. There were similar findings for IMP × IA interaction terms. Therefore, interaction terms were not included in the analyses considered below. Table 3 summarizes the results from these analyses. The regression model accounted for a statistically significant amount of variance in all dependent variables (DVs), ranging from 9% to 28% (MCMI-III anxious and alcohol dependence traits, respectively). At the predictor level, IMP was most consistently associated with participants' personality, with statistically robust associations with 8 out of 11 DVs, whereas IA was associated with just two (see Table 3 ). Female status was positively linked to neuroticism, whereas male gender predicted alcohol dependence, both of which follow established patterns of risk, and will not be further discussed.
Discussion
As expected, ADHD-related IA and IMP associated differentially with the personality constructs. Whereas both are significant predictors, IMP features in young adults are linked to a broader spectrum of personality, especially disordered personality. These findings suggest that zero-order correlations between IA and personality characteristics may often be explained by IA's close association with IMP. Indeed, for instance, the partial correlation of IA with antisocial score controlling for IMP, calculated post hoc, was substantially lower than the zero-level correlation (twotailed, r = .19 versus .39). While it is well known that ADHD is manifested behaviorally, IMP has been described as more closely related to physical behavior (e.g., answering before completion of a question), whereas IA is more primarily tied to cognitive processes (e.g., distractibility, problems with concentration). These data also suggest that behavioral features of ADHD are more associated with maladaptive personality patterns and clinical syndromes, as compared with the cognitive aspects of ADHD.
Associations Between Impulsivity and Personality Constructs
Keeping with our expectations and the existent literature, IMP was negatively associated with agreeableness (C. J. Miller et al., 2008; Nigg et al., 2002) and was a positive predictor of MDD (McGough et al., 2005) and alcohol dependence (Littlefield, Sher, & Steinley, 2010; Molina, Bukstein, & Lynch, 2002) . IMP was also positively associated with antisocial tendencies, again fitting with ample preexisting findings regarding disruptive behavior comorbidity (e.g., Fischer et al., 2002; Hollander & Turner, 1985; Murphy & Barkley, 1996; Wymbs et al., 2011) . Still, it is remarkable that this emerged in this college sample in which normal-range IMP predominates. Although IMP is a symptom of APD and characteristic of CD, APD's requisite developmental precursor, it differs from ADHD-specific IMP because it includes a disregard for and violation of the rights of others (APA, 2000) . Still, the current findings suggest that individuals with ADHD-IA may run a lower risk of such destructive behavioral patterns.
One surprise was that IMP was not related to drug dependence, given research suggesting that impulsivity is predictive of nonalcohol substance use problems in college students (James & Taylor, 2007) . However, recent work by Malone, Van Eck, Flory, and Lamis (2010) suggested that the greatest risk for problematic substance use related to ADHD may be limited to those whose symptoms increase .34** Note: IA = inattention; IMP = impulsivity; β = standardized beta weight; df for regressions were (3, 126). **p < .01. ***p < .001.
in later adolescence. The current cross-sectional research design, unable to examine such course-related effects, may underestimate the relation between ADHD symptoms and this particular problematic trait.
Other results further support that the association between ADHD-oriented IMP and maladaptive personality constructs is substantial. IMP was positively associated with neuroticism, self-defeating, anxious, and bipolar traits. IMP has elsewhere been shown to positively relate to neuroticism (e.g., r = .2; Hair & Hampson, 2006) , which fits with this data derived with a more ADHD-specific measure (i.e., CAARS). IMP behavior is a formal diagnostic criteria for bipolar disorder (APA, 2000) , and anxiety has been shown to be highly comorbid with ADHD (McGough et al., 2005) , which lends credence to these results. Similarly, Barkley (2006) noted that IMP in ADHD is linked to self-defeating behaviors (e.g., displaying maladaptive responses when adaptive ones are known) that could also map onto personality. Overall, these findings, especially the new found associations between ADHD-related IMP and MCMI-III disordered personality traits, underscore the problematic nature of ADHD in adulthood.
Associations Between Inattention and Personality Constructs
Only one of the specific hypotheses regarding IA was supportedthat it would negatively relate to conscientiousness. Cognitive problems such as forgetfulness, disorganization, and distraction likely account for this association. Although not hypothesized a priori, the negative association between IA and compulsive personality is logical given that conscientiousness has been shown to be a factor within the Compulsive scale (see Craig, 1999) . Behaviors related to IA oppose those typical to compulsiveness. Overall, these findings keep with Barkley's (2006) statements that individuals with high levels of IA struggle with tasks that require a kind of compulsive focus, such as those that are perceived as unrewarding or uninteresting.
Otherwise, IA seems a limited predictor of NEO-PI-R and MCMI-III traits. This may be due to inherent construct discrepancies. IA is largely indexed by cognitive differences, which may not lend to observable behaviors on which diagnosticians rely for personality assessment. For instance, IA may at first glance appear to be related to agreeableness (i.e., not listening to others, being easily distracted; APA, 2000) . However, the diminished on-task persistence that is most central to ADHD-related IA (Barkley, 2006) is minimally intrusive and therefore is not often observed. This might underlie the nonrelationship between IA and agreeableness, as personality is so often behaviorally indexed. Notably, IMP, a more "external" tendency, appears in three of the five NEO-PI-R factors, and IA only in one (Whiteside & Lynam, 2001) . Perhaps more associations emerged with IMP because its readily noted characteristics generally conform better to how personality traits are measured.
Implications
Prior empirical research suggests a complex relationship between ADHD and temperament (Nigg, Goldsmith, & Sachek, 2004) and mature personality (Martel, Goth-Owens, Martinez-Torteya, & Nigg, 2010; Nigg et al., 2002) . The current data more specifically suggest that ADHD-related IMP that persists beyond adolescence may be associated 364
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with more maladaptive personality traits, which, in turn, may be associated with deleterious outcomes such as substance use disorders, anxiety, and depression.
These findings converge with prior research that has shown that the relative presence of IA versus hyperactiveimpulsive ADHD symptoms tends to be associated with differing personality profiles. Martel and colleagues (2010) examined a group of 548 children-with oversampling of clinical ADHD cases-and found six meaningful latent clusters differentiated by ADHD type and personality. For instance, 45% of ADHD-C cases were classified as "poor control," whereas 43% of ADHD-IA cases fell into an "introverted" group. Although such comparison greatly simplifies the results, of the Big Five factors, only neuroticism differentiated these two groups, with the poor control group exhibiting higher scores. Likewise, in this study, IA related to personality constructs that have to do with lack of focus, order, and follow-through (i.e., conscientiousness, compulsive), whereas IMP was associated with emotional distress (i.e., neuroticism, MCMI-III anxious, bipolar, MDD), interpersonal problems (i.e., agreeableness, MCMI-III self-defeating), and disruptive behavior (i.e., MCMI-III antisocial, alcohol dependent). There has been substantial debate in the ADHD literature regarding ADHD-IA and whether it is etiologically distinct from the other ADHD types (e.g., Milich, Balentine, & Lynam, 2001) or simply a less severely incapacitating type, as is suggested by its current diagnostic classification. The fact that IA and IMPtwo cardinal symptoms that differentiate the ADHD types-map onto distinct personality clusters seems to provide support to the former theory more than the latter.
Limitations and Future Directions
Perhaps the clearest limitation of the current study is its reliance on a college sample, and caution should be exercised in generalizing the findings. Furthermore, only one measure was used to assess symptoms of ADHD, and, although the CAARS has good validity and reliability, using more measures across multiple informants is desirable. Despite the homogeneity of this sample (across age, education, functioning), meaningful relationships emerged between IMP and normal and disordered personality constructs. The associations noted herein may be stronger in a more diverse population that varies more in terms of age, education, and overall level of functioning; replication of these procedures in community and clinical samples is necessary, however, to test this possibility. The latter is particularly indicated because, as noted earlier, the presence of IA and IMP symptoms, alone, does not constitute a case of ADHD; anxiety, depression, and other disorders and problems of life can cause agitation or distraction that can mimic IMP and IA. Inclusion of more comprehensive assessments to rule out or control for such conditions is thereby also recommended. Furthermore, it will be important in the future to examine the potential additive contribution of the commonly comorbid CD to ADHD's association with personality, given prior work suggesting independent associations with personality (e.g., psychopathy; Forsman et al., 2007) .
Declaration of Conflicting Interests
The author(s) declared no potential conflicts of interest with respect to the research, authorship, and/or publication of this article.
Funding
The author(s) received no financial support for the research, authorship, and/or publication of this article.
